Journal of Engineering Education Research
Vol. 24, No. 2, pp. 51~60 March 2021

/| H}d

omE Ao E2TS UM

PISSN: 1738-6454 / elSSN: 2713-8283 / THESIS-21-011
https://doi.org/10.18108/jeer.2021.24.2.51

Wiks Al 24

Case Study for a Project based Introductory Design Course in Civil

Engineering

Jeong, Keun—chae

Professor, School of Civil Engineering, Chungbuk National University

ABSTRACT

Although more than 15 years have passed since the introductory design courses were opened due to the introduction of engineering
education certification in the civil engineering field, these courses have been operated somewhat unsatisfactorily compared to their importance
as an introductory course for engineering design. This is partially because the quality of classes is affected by the instructor's individual
ability due to the fact that a standard training plan for these courses has not been established so far. Therefore, in this paper, we try
to present a reference model for the introductory design course by introducing a class operation case established through continuous
improvement process over the last 10 years at Chungbuk National University. This case aims to cultivate students' problem solving and
system design skills by carrying out projects to develop egg drop and wood bridge systems based on creative problem solving methodologies.
As a result of a questionnaire survey conducted after the class, we found that students' problem solving and system design capabilities
were improved significantly and there was a meaningful increase in level of interest and attention in civil engineering by taking this

class.
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Introduction to creativity and problem-solving methodology
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Fig. 1 Weekly lecture contents
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Table 1 Summary for Introduction to creativity and problem—
solving methodology lecture
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Easy Units MKS

Drop Height, feet 42.66| 13.00277 |m

Air Density, kg/m3 Typical is 1.229 1.229 1.229 | kg/m?
Gravitational Constant, m/sec® 9.8 9.8|m/sec?
Egg mass, g 60 0.06 |kg

Egg Front Area, cm? 12.56| 0.001256|m?*

Egg Drag Coefficient 1 1

Egg Impulse Time, sec 0.01 0.01|sec
Vehicle Mass, g Include Egg 100 0.1/kg

Vehicle Front Area, cm? 200 0.02|m?
Vehicle Drag Coefficient 1 1

Vehicle Impulse Time, sec 0.09 0.09]sec

Eqgg Calculations No Vehicle MKS

Velocity at Impact No Drag 15.96 m/sec
Fall Time no Drag 1.63 sec
Terminal Velocity 27.60 m/sec
Lower of Terminal or Impact Velocity 15.96 m/sec
Impact Force 95.78 N
Vehicle Calculations MKS

Velocity at Impact No Drag 15.96 m/sec
Fall Time No Drag 1.63 sec
Terminal velocity 8.93 m/sec
Lower of Terminal or Impact Velocity 8.93 m/sec
Impact Force 9.92 N
| Force Reduction, Percent | 89.64| Percent|

Fig. 4 Spread sheet based simulator for egg drop systems
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Table 3 Survey results for program outcomes

Before | After | Improv

Survey items
class class | ement

Creative thinking 2.96 4.11 1.16
Problem solving 3.08 4.33 1.25
System design 2.56 4.15 1.58
Design.sof.tware 1.98 378 1.80
application
Engineering - ) )

capability Writing engineering 978 3.98 1.20

documents ' ' '

Engineering do.cuments 974 3.99 118
presentation

Team building and
performing the project 3.02 4.26 1.24
together

Level of interest and attention in civil

o 3.09 4.15 1.06
engineering

Average 2.78 4.08 1.31
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Fig. 9 Sorted improvements in program outcomes

Table 4 Paired—t test results for improvements in program
outcomes

Standard
deviation

Creative thinking 1.16 0.092 [12.63| 0.000"
Problem solving 1.25 0.077 [16.18] 0.000"
System design 1.58 0.103 [15.33] 0.000"

Survey items Average t |p-value

Design software | o0 | 0191 |14.88| 0.000°

application
Engineering | Writing engineering "
capability documents 1.20 0.091 [13.26] 0.000
Engineering
documents 1.18 0.099 |11.89| 0.000*

presentation

Team building and
performing the 1.24 0.112 [11.05] 0.000"
project together

Level of ipperest.and 'attention in 1.06 0082 112.87] 0.000°
civil engineering

“Two means are different under significant level of 0.01
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